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The title compoud, C 19 H 18 BrN0 5 , was synthesized by an 
organocatalytic reaction. The aymmetric unit contains two 
independent molecules, in each of which the carbon between 
the two carbonyl groups adopts an R configuration, while the 
adjacent C atom has an S configuration. The dihedral angle 
between the two benzene rings is different in the two 
molecules [11.64 (3) and 58.96 (4)°]. 

Related literature 

For the asymmetric synthesis of the title compound, see: Bae et 
al. (2011); Malerich et al. (2008). 



P = 93.720 (1)° 

V = 1879.81 (15) A 3 

Z = 4 

Mo Ka radiation 

Data collection 

Rigaku R-AXIS RAPID/ZJUG 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi. 1995) 
r mi „ = 0.346, r m „ = 0.549 

Refinement 

R[F 2 > 2a(F 2 )] = 0.046 

wR(F 2 ) = 0.127 

S = 1.00 

7326 reflections 

469 parameters 

27 restraints 



fi = 2.22 mm 
T = 296 K 

0.48 x 0.30 x 0.27 mm 



16125 measured reflections 
7326 independent reflections 
4316 reflections with / > 2a(l) 
R in . = 0.043 



H-atom parameters constrained 
Aytw = 0.42 e A~ 3 
Ap min = -0.54 e A" 3 
Absolute structure: Flack (1983), 

3541 Friedel pairs 
Flack parameter: —0.013 (9) 



Data collection: PROCESS-AUTO (Rigaku, 2007); cell refine- 
ment: PROCESS-AUTO; data reduction: CrystalClear (Rigaku, 

2007) ; program(s) used to solve structure: SHEEXS97 (Sheldrick, 

2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); 
software used to prepare material for publication: WinGX (Farrugia, 
1999). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5738). 




Experimental 

Crystal data 

Ci 9 H 18 BrN0 5 
M, = 420.25 
Monoclinic, P2, 



a = 5.7558 (3) A 
b = 21.6262 (9) A 
c = 15.1337 (7) A 
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Ethyl (2/?,35)-2-benzoyl-3-(4-bromophenyl)-4-nitrobutanoate 
Y. Wang, K. Wang, Z. Li and D. Xu 

Comment 

Organocatalytic Michael addition of 1,3-dicarbonyl compounds to nitroolefins has recently been extensively explored be- 
cause of its offering an extremely effective way to synthesize a variety of useful chiral functionalized organic molecules. 
The title compound, which could be readily synthesized through organocatalytic Michael reaction of ethyl 3-oxo-3-phenyl- 
propanoate to (i?)-l-bromo-4-(2-nitrovinyl)benzene, could act as intermediate in organic and natural product synthesis. In 
this article, the crystal structure of the title compoud (2_/?,3S)-ethyl 2-benzoyl-3-(4-bromophenyl)-4-nitrobutanoate was de- 
termined (Fig. 1). The aymmetric unit has two independent molecules, in each of which the carbon between the two carbonyl 
groups adopts an R conformation, while the adjacent carbon atom is S conformation. In the two molecules, the dihedral 
angle between the two benzene rings differs [11.64 (3) and 58.96 (4)°]. 



To a solution of (£)-l-bromo-4-(2-nitrovinyl)benzene (1 mmol) and ethyl 3-oxo-3-phenylpropanoate (1 mmol) 
in 1,4-Dioxane (3 ml) was added 3-((15)-(6-methoxyquinolin-4-yl) (8-vinylquinuclidin-2-yl)methylamino)-4- ((5)-l- 
phenylethylamino)cyclobut -3-ene-l,2-dione(0.025 mmol) as catalyst, and the mixture was stirred at room temperature for 
12 h (monitored by TLC). Then the solvent was distilled under vacuum, and the residue was purified by flash column chro- 
matography (silica gel, Hex/AcOEt, v/v, 3:1) giving the title compound. Single crystals were obtained by slow evaporation 
of a CH 2 C1 2 and /PrOH solution. 



The carbon atoms of the ethyl groups (C11A C12A CUB C12B) were restrained to be approximately isotropic. And the 
C — C bond lengths of C 1 1 A — C 12A and CI IB — C12B were restrained to a target value of 1 .535 A, with a standard deviation 

of 0.001. H atoms were placed in calculated position with C— H=0.98 A (sp), C— H=0.97 A (sp 2 ), C— H=0.96 A (sp 3 ), 
C— H=0.93 A (aromatic) and with t/i S0 (H)=1.2t/ e q of the carrier atoms. 



Experimental 



Refinement 



Figures 




Fig. 1. One of the structure (a) of the title compound. Displacement ellipsoids are drawn at 
the 50% probability level. 
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Fig. 2. One of the structure (b) of the title compound. Displacement ellipsoids are drawn at 
the 50% probability level. 



Fig. 3. The molecular packing of the title compound. 



Ethyl (2/?,3S)-2-benzoyl-3-(4-bromophenyl)-4-nitrobutanoate 



Crystal data 
C 19 H 18 BrN0 5 
M r = 420.25 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 5.7558 (3) A 
b = 21.6262 (9) A 
c= 15.1337 (7) A 
P = 93.720 (l) 0 
V= 1879.81 (15) A 3 
Z = 4 



^(000) = 856 

D x = 1.485 MgnT 3 

Mo iiTa radiation, X = 0.71073 A 

Cell parameters from 11156 reflections 

6 = 3.1-27.4° 

|i = 2.22 mm 1 
T=296K 
Needle, colorless 
0.48 x 0.30 x 0.27 mm 



Data collection 

Rigaku R-AXIS RAPID/ZJUG 
diffractometer 

Radiation source: rotating anode 
graphite 

Detector resolution: 10.00 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T min = 0.346, T max = 0.549 
16125 measured reflections 



7326 independent reflections 

43 1 6 reflections with / > 2a(7) 
R int = 0.043 

Qmax = 26.0°, 9 m j n = 3.1° 

h = -7^6 
k = -26^26 
/= 18^18 



Refinement 
Refinement on F 
Least-squares matrix: full 



Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 



srtes 



sup-2 



supplementary materials 



R[F 2 > 2(7(7^)] = 0.046 
wR(F 2 ) = 0.127 

S= 1.00 
7326 reflections 
469 parameters 
27 restraints 

Primary atom site location: structure 
methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




BrlA 


1.29441 (11) 


0.56418 (3) 


0.17401 (5) 


0.0918(3) 


OlA 


0.4552 (6) 


0.81610(17) 


0.4794 (3) 


0.0671 (11) 


02A 


0.6040 (7) 


0.7964 (2) 


0.2713 (3) 


0.0736 (11) 


03A 


0.9340 (7) 


0.85124 (18) 


0.2842 (2) 


0.0662 (10) 


04A 


0.6867 (9) 


0.6324 (2) 


0.5360 (3) 


0.0795 (12) 


05A 


1.0065 (11) 


0.6395 (2) 


0.6147 (4) 


0.1024 (17) 


N1A 


0.8595 (10) 


0.6601 (2) 


0.5607 (3) 


0.0626 (12) 


CIA 


0.7975 (8) 


0.7339 (2) 


0.4326 (3) 


0.0424(11) 


H1A 


0.6321 


0.7227 


0.4288 


0.051* 


C2A 


0.8168 (8) 


0.8036 (2) 


0.4127 (3) 


0.0403 (10) 


H2A 


0.9740 


0.8179 


0.4312 


0.048* 


C3A 


0.6384 (9) 


0.8405 (2) 


0.4625 (3) 


0.0476 (12) 


C4A 


0.6864 (9) 


0.9065 (2) 


0.4869 (3) 


0.0466 (12) 


C5A 


0.5307 (10) 


0.9361 (3) 


0.5379 (4) 


0.0645 (15) 


H5A 


0.4035 


0.9145 


0.5570 


0.077* 


C6A 


0.5620 (12) 


0.9975 (3) 


0.5609 (5) 


0.0782 (19) 


H6A 


0.4538 


1.0178 


0.5936 


0.094* 


C7A 


0.7557 (11) 


1.0283 (3) 


0.5348 (4) 


0.0710(17) 


H7A 


0.7801 


1.0693 


0.5514 


0.085* 


C8A 


0.9117 (11) 


0.9994 (3) 


0.4848 (4) 


0.0668 (17) 


H8A 


1.0387 


1.0214 


0.4662 


0.080* 


C9A 


0.8838 (9) 


0.9384 (2) 


0.4617(4) 


0.0568 (14) 


H9A 


0.9943 


0.9185 


0.4297 


0.068* 



H-atom parameters constrained 

w = l/[o 2 (Fo 2 ) + (0.05 12P) 2 + 0.3123P] 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max = 0.001 

Ap m ax = 0.42 e A" 3 
Ap m i„ = -0.54 e A~ 3 

Absolute structure: Flack (1983), 3541 Friedel pairs 

-invariant direct ftnl , , m 

Flack parameter: -0.013 (9) 
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0.005 (3) 


A AA1 

— U.UU1 (Z) 


CIA 
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0.054 (2) 
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0.059 (4) 
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Geometric parameters (A, °) 
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1.872 (5) 


BrlB — C17B 


1.899 (6) 


Ol A — C3A 


1.221 (6) 


OIB — C3B 


1.212 (5) 


02A— CI OA 


1.197 (6) 


02B— CI 0B 


1.201 (6) 


03A— CI OA 


1.324 (6) 


03B— C10B 


1.328 (7) 


03A— C11A 


1.420 (9) 


03B— CUB 


1.470 (9) 


04A— N1A 


1.201 (6) 


04B— NIB 


1.219 (7) 


05A— N1A 


1.222 (6) 


05B— NIB 


1.193 (7) 


N1A— C13A 


1.490 (7) 


NIB— C13B 


1.505 (7) 


CIA— C13A 


1.522 (7) 


C1B— C14B 


1.510 (7) 


CIA— C14A 


1.524 (6) 


C1B— C13B 


1.533 (7) 


CIA— C2A 


1.542 (6) 
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1.568 (7) 
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0.9800 


C1B— H1B 


0.9800 


C2A— CI OA 


1.513 (7) 


C2B— CI 0B 


1.518 (7) 


C2A— C3A 


1.536 (7) 


C2B— C3B 


1.530 (7) 


C2A— H2A 


0.9800 


C2B— H2B 


0.9800 


C3A— C4A 


1.497 (7) 


C3B— C4B 


1.486 (7) 


C4A— C5A 


1.377 (7) 


C4B— C5B 


1.392 (7) 


C4A— C9A 


1.403 (7) 


C4B— C9B 


1.395 (7) 


C5A— C6A 


1.382 (8) 


C5B— C6B 


1.380 (8) 


C5A— H5A 


0.9300 


C5B— H5B 


0.9300 


C6A— C7A 


1.379 (9) 


C6B— C7B 


1.379 (8) 


C6A— H6A 


0.9300 


C6B— H6B 


0.9300 
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